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(54) TWo : HETEROCYCLIC DERIVATIVE AND MEDICINE 
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A medicine containing a compound represented by general formula (I) or a salt thereof as the active 
ingredient, having an excellent activity of inhibiting neuron necrosis, and being useful as a remedy for cerebrovascular 
disorder, wherein R 1 represents aryl or heteroaryl; R J represents hydrogen, alkyl, alkenyl, cycloalkyl, cycloalkylalkyl, 
hydroxyalkyl, haloalkyl, alkoxy, alkylthio, amino, monoalkylamino, dialkylamino or phenyl; R 3 and R 4 represent each 
hydrogen or alkyl, or R 3 and R 4 are combined with the adjacent nitrogen atom to represent a 5- to 7-membered cyclic 
amino group NR 3 R 4 ; A represents C2-C10 alkylate; W represents O, S or (CH)„ (wherein CH may be substituted by 
alkyl, and n represents 0, 1 or 2); and X, Y and Z represent each independently CH (wherein H may be replaced by 
alkyl) or N, provided the case where all of X, Y and Z are CH at the same time is excepted. 
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«fl (VI" ) £^T[^l§{r K^ONR 3 R 4 © /S 
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+£-cfc*o ffc^ta (vim tfb^« ciin \±m*)\>tiim 
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4-? o p-6-(2, 4-^ ? a p 7 x ^;t/)-2-y b* 'J ^ ^ > 

Hi!* 104-105 *C 
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2-(4- 7AtD7 x^;b)-4-t Kd + ->-6- ^ tT 'J >2. 5g> 
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I I M& H H B 
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$Utt(X) C: 63.80 H: 7.38 N: 10.74 
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7C*#«rtt(C«oH,.ClN,0 • HCI Ht) 

W-JHt(JK) C: 60.01 H: 6.87 N: 10.60 

gflftt(X) C: 60.43 H: 7.05 N: 10.80 
HJfifiW 7 
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4-(2, 4- 2. a p 2 x -^)-2-y f-;i/-6-(4-fc'^ ij-;;^^^) 
\i 'J $ ^ 

SlS 144-146 °C 

7c3f##riii (C 2 oH 2 5Cl 2 N 3 0 • HC1 t It) 
ff-JIffia) C: 55.76 H: 6.08 N: 9.75 

mmma) c: 55.40 h: 6.21 n: 9.74 
mmm 8 

4-(4- 7 Jl* o 7 x - ;iQ-2-y ^;U-6-[4-(4- 7 x - )l ¥K ij ^ 

y ) ?Lh±id gjj ^ ^>£be% 

Mj^C 169-171 "C 

7C^##fffi (C 2< H 3o FN,0 • HC1 tbt) 

H-^fiKX) C: 68.48 H: 6.85 N: 9.21 

^Mlta) C: 68.20 H: 7. 01 N: 9.27 
HJI0J9 

2-(4- y Jit ay x -Jl)-4-J f-;(/-6-[4-(4- 7 x - A, h'^< ^ 
7 ) 7* h*->] £V i 
SI* 148-153 *C 

Jtmftiffm (CH30FN3O • HC1 tit) 

tf^^a) C: 68.48 H: 6.85 N: 9.21 
^Zlflliia) C: 68.20 H: 6.89 N: 9.03 

mmm 1 o 

2-(4- ZJdLEJZ x -;l^)-4-y ^;i/-6-[4-(4- 7 x^-ji/bx? 
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4 0 

^tlfift^tt^lfc. 218 "C 

7E*#*r* (C 25 H 2S FN,0 • C4H4O4 1 It) 

C: 64.91 H: 6.20 N: 10.44 
$M1t(X) C: 64.93 H: 6.24 N: 10.32 

mmm\y.\*%mm\ 1 t^ ad tTj^Tofb^^^^^ ufc 0 
1 1 

2-U-7iltD7 x^-;t/)-4-y 5^-6- [4- (4-7 xf^ b*^5 *J 

j ) 7' h ± i; 3 b- 'j ? v> y v u ± y mm 

flfc£ 155-156 °C 

Ttm^mm (C 2S H 2t FN 4 0 • C4H4O4 t It) 
W-JUKX) C: 64.91 H: 6.20 N: 10.44 
HiMtt(X) C: 64.81 H: 6.29 N: 10.48 

mmm 1 2 

2, 4-b"X (4-7 o 7 xr.;l)-6-(4- b^iJ^y^F^^) fc* 'J 

M£ 207-208.5 "C 
7C*#tfrtt(C 1 .H S 7F2Ni0 • HC1 tit) 

W-JTttCX) C: 65.28 H: 6.14 N: 9.14 

HflfttCX) C: 65.05 H: 6.26 N: 9.08 

mmm 1 3 

2, 4-tiX (4-7^tD7 xr.;U)-6-(5 - g ^ 'J ^ 7 ^ > f ^ j ± 

is) tf'J $ 

jtt£ 196-198.5 *C 

5c*£*r*(C.,H,,F,N,0- HC1 tit) 
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4 1 

ff-JTIfiOO C: 65.88 H: 6.38 N: 8.87 
MM WW C: 65.50 H: 6. 44 N: 8.64 

mmm 1 4 

4-(4- fc Fn^^7 xx;lQ-2-y 5 L ;b-6-[4-(4- 7 x-^fc'^ij s> 

y ) 7 e»j ? 

4-(4- 7 x-;u tf^ »j )-i-7*^ y -;^6-(4-^>i;;bt + 
i/7 x-;U)-4-^ n d-2- y *}\, f i; * 2; >£J8^T. &iB-t£# 
2 5 tmmiz LT|^{^i^^/: 0 Uj* 182-183 e C 

Ttmftffim ( c 2 6 h 3 ,n 3 o 2 • hci t it) 

lt-*1S(X) C: 68.78 H: 7. 10 N: 9.26 
$hMm(%) C: 68.58 H: 6.96 N: 8.99 

mmm 1 5 

2-(4- 7 ^to7x-JO-4-g- b'^ U y ^^)_ 6 -y ^ ;l/ b * 
■J ^>£g$£ 

#^0J 3 T#/c4-(4- ? an? h*->) -2-(4- 7 ;U * n 7 x - 
;l)-6->f;bh''J^> l.45g> f^'J^> 1.26g£tfDMF 12ml©S 
100-CT \.51%m&WLtz 0 £l£ft£&i|]U *7jc(i£^ 

:nt^;-AC**U lN£l*3.5ml ZHQpLvH 5t U gffib 
T1.02gf»fc o It* 164-166 *C 
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4 2 

5tmftm$L cc 21 h 27 fn 2 o • hci tit) 

W-JTttCX) C: 66.57 H: 7.45 N: 7.39 

ft III ft (X) C: 66.21 H: 7.45 N: 7.09 
ft ft til 1 5 fcRHfclc LTJKT©ffc£tt*#fc. 
ftftftl 1 6 

4-(4- iA*32. x^;u)-2-y ^;u-6-C3-fcf^ 'J^^ot^-^) 

Hkjft 135 *C 

TtmftVrtiL (C 2 „H 2S FN 2 0 • HCI tbt) 

tt*tt(X) C: 65.83 H: 7. 18 N: 7. 68 

ftflftt(X) C: 65.40 H: 7.24 N: 7.44 
ftttfl 1 7 

4-(4- 7)l*v 7 x^-;U)-2-y ^;U-6-(4-kT^ U 9 J J 7* h tf 

148.5-150.5 *C 
56*£*f* (C 21 H 27 FN 2 0 - HCI tbX) 
»*fc(X) C: 66.57 H: 7.45 N: 7.39 
ftlftt(X) C: 66.54 H: 7.57 N: 7.41 

mmm 1 8 

4-(4- 7 Jl* □ 7 x ~;b)-2-^ f-;i/-6-(5-b'^< i) ^M2lili 
M.£ 138-140 *C 

it%frVr& (C 22 H 2 ,FN 2 0 • HCI tit) 
tt*tt(X) C: 67.25 H: 7.70 N: 7.13 
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mmi&(%) C: 67.00 H: 7.68 N: 6.95 

mmm 1 9 

2, 4- b" X (4- 7 n 7 x r.;lQ-6-(4- b'^ 'J 'J J f h 4- fy) g 'J 
K.^ 219-220.5 'C 

7c^##r1£ (C S eH 28 F 2 N 2 0 • HC1 tbt) 
ff-*fia) C: 68.04 H: 6.37 N: 6.10 
^flfttCX) C: 68.40 H: 6.37 N: 6.20 

mmm 2 0 

2,4-b"7(4-7;l/tQ7 x _;U)-6-(5- b'^< 'J V> J «. y^Jl** 

§6* 165-166.5 *C 
JC^^Iifil(C 2 7H3oF2N 2 0 • HC1 tit) 

ff-»iita) C: 68.56 H: 6.61 N: 5.92 

mmmW) C: 68.57 H: 6.74 N: 5.99 

mmm 1 ti^an;: LTfc©ffc£to£»fc 0 
2 1 

4-(4- 2A*_EJL x -;u)-2-y ^;u-6-(i-y f-;i/-4- b'^ ij ^ ; y 
M.£ 146 'C 

TU^^tff <aCC 2 !H 2 ,FN 3 0 • HC1 tit) 
n-JTfflTCX) C: 64.03 H: 7.42 N: 10.67 
^iMtt(X) C: 63.90 H: 7.44 N: 10.42 

nm®i 2 2 
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4 4 

4-(4- 7 7 x ^-;t/)-6-[5-(4-h K d t -> b'^< D V ) ^ > f- 

hit* ->]-2-y g 'J ^ ^ 

#^#J 1 Tf#/c4-(4- 7 Jit ^7 x -;lO-6-fc K o * ->-2- ^ f- 
;Uf»J ^ ^>4g. >13.5g. ^&&2. 97g£tf 

h;U> 160ml©M£$£50l$Pti]flnf*S^L^o SfS&^iSU 

U 0 o v h 7 A -TftM U fcfetttt$)2.6g£#^ 0 C © ftil # 
*8) 800mg(r4-h F'o + •> tf< U S> > 275 mg, Emft'J^A 468mg& 
T-t h - h u ;u 8 ml£fi[I;L Sfl-C19l*IBIilff Ufeo 

*KB!^r* ^ATR«U SfiS IT3IS«J^^ 'J *y**7i 
?D7K77^-tftl!U 600 ng£»fc 0 COi^ft* 

> * 7 -;MC*fr U IN HCl 1. 61ml£j!jnx.TpH It U SfilL/wo 

JR U T-tr h - h U ;i//>f 7 7* a f^x-f^^ bS^ B B H It i fitl 
rb^^CDSfe^ B H B 559ng*»fco ».S 167.0- 169.5 *C 
7t;3t##ffl!(C 21 H 2 ,FN3 0 2 • HCl Ht) 

W-JtttCX) C: 61.53 H: 7.13 N: 10.25 

HaWfSa) C: 61.42 H: 7.09 N: 10.47 
gttftl 2 3 

4-(4- 7 Jt^P 7 x~;U)-6-(4- h Knt->-5- h'^U S J J 

6 T#^4-(4.5-x^+i/^>f '>)-6-(4- 7;!/*- 

D7x-^)-2 -/fil/f'J 160mgx f^'Ji?> 140mg&t/ 
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T-fe h - M ;U 3 ml©fi£to£80'CT20Np|BUf # t/c Q 

J/'J#m5A^D7Fy57^-T||8U Hltttt 158mg£?# 
/Co :©»ttfli$^;-;n:j&frl, IN HC1 0.42ml £JD;lTpH 

*£ B B B 121mg *#fc 8 im* 149.0-150.5 e C 
7E*##fffi(C s ,H 2 ,FNa0 2 • HC1 t It) 

9f-*tt(X) C: 61.53 H: 7. 13 N: 10.25 

&2Htt(%) C: 61.36 H: 7.06 N: 10.25 

HfliflJ 2 4 

4-[5-(N,N-^x^;UT ^ J) K y f * ^ j-6-(4- 7 ;U * a y x 
fik£ 134.5-136.5 *C 

5c*^«flt(CioH2,FNi0 • HC1 • l/4H,0t IT) 
C: 62.17 H: 7.69 N: 10.87 
mmma%) C: 62.15 H: 7.68 N: 10. 84 
HJi0»J 2 5 

2-^ ^;l/-4-C5-b'^ 'J -^y ^>^;U^-^^)-6-(2-5 1 xzi;U) hT U 

Nl£ 192.5-194.0 *C 
7C*£«r*(Ci.H,7N.0S • HC1 tit) 
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ff*tt(X) C: 59.75 H: 7.39 N: 11.00 
$lHft(X) C: 59.35 H: 7.32 N: 10.98 

mmm 2 6 

2-y 7-;u-4-(5-tf< u ^>f-;t/^-^->)-6- (tf'J ^>-4->f ^ 

) euj vyyimm 

flt£ 178.5-179.5 'C 
7n^^#f1(l(C 2 oH 2 ,N40 • HC1 t IT) 

ffJt«C%) C: 63.73 H: 7.75 N: 14.86 

mmma%) C: 63.38 H: 7.70 N: 14.86 
HSffitfJ 2 7 

H4-:;ito7 x~;tQ-6-y f-;i/-2-(5-e^ »; it ; tyj-Jit* 
•>) fc*'J ^ ^>£BS£ 

4 T?#/c4-(4- 7AtD7 x-;l/)-2-t h'o + i/-6- * f- 
;t/t*'J ^ y >*JS^T*KflI 2 2 iE»Kl/Tittfl:*tt*»fco 
M£ 173.5-175.0 'C 
7E*£*r*(C,,H,,FN,0 - HC1 fcLT) 

fHHt(X) C: 64.03 H: 7.42 N: 10.67 

Hflltt(X) C: 63.85 H: 7.48 N: 10.82 

mmm 2 7 t^ii:ut^©{fc^i^f#^ 0 

UlrfeM 2 8 

4-(4- 7/ltD7 x^;U)-6-y 7-^-2-(5-fc'^ ^)J^JJl2±A±A. 

) gjjj ^>MI 

ill* 156-158 *C 

5c*»«ftf (C«,H«.FNiS - HC1 • 1/4H.0 tit) 
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C: 60.85 H: 7.17 N: 10.14 
fSflOffiOO C: 60.80 H: 7.05 N: 10.02 

i tmmc LTKoit&vstn tz 0 
mmm 2 9 

4-(4- 7/^tD7 x ^-;U)-2-y ^- ^U-6-C3- b' ^ 'J it J 7 u V )],?-* 

) e»j $ ^>amitt 

Sill* 192-194 e C 

7E*#*rf&(C,.H 2 4FN,S • HC1 - 1/4H.0 fcbT) 

ff-Jttt(X) C: 59.05 H: 6.59 N: 10.87 

H»0«[a) C: 58.96 H: 6.54 N: 10.79 

mmm z o 

4- (4- 7 ^jh a 7 x J * i/)-2-/ ^^-6-(5-e^ 'J : J J ^ > ?• ;l/ 

60£ NaH 51mg£THF 4.3ml i: DMF 0.9 ml CD il<£&& \z MM L tz 0 
m&TMWT, 5-b'^'J V J -\-*i> ? J -Jl 218mg£C 

;^D7xy*-»-6-^Af'J J S>>400 mg£in;U 18B£ff 

& 600 mg£ f# o i/'J*y;l/*7i?D7K77-f - ( 7 n - y 
;u C-200 (S&ffiffi) , ?DD^;iA^?DD^;bA:^;-;i 
=25:1)T»»U $1Tfett#*&J200 mg«-#/c 0 190mg£ 
^^;-;H:S^L, INHCl 0.5 ml£j!jD;tTpH 5tltiEg^l 
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4 8 

f;i/t^^ 7tf>^bSfefl B B Ltg«)fb^i0fifei H 0 B 137 
mg£f#/c 0 Afc.£ 164-165 *C 
7C^^ffi L ^(C2 I H 2 ,FN 3 0 2 • HC1 fcUT) 

H-Jttta) C: 61.53 H: 7.13 N: 10.25 

HiMffi(X) C: 61.40 H: 7.08 N: 10.26 

mmm 3 1 

4-(4- 7;l/tD7 x EJfJ^Lh^J. ^^-6-(5,-b: ^ 'J ^ J ^ > ?■ ^ 

».£ 127-131 *C (T-t h >/x-r;l/^bHig B B H ) 
7i;3?##fiKC 2l H 2 ,FN 3 0$ • HC1 • I/2H2O t IT) 
C: 57.98 H: 6.72 N: 9.66 

mmm(%) C: 58.03 H: 6.86 N: 9.62 

H*ffi0J 1 fcfifcK LX&>TV><t&®Z®tzo 

mmm 3 2 

4-(4-7;l/to / O^A/)-2-> ^;l/-6-(5-h*^ 'J CLkJJk^JL 

->) g u s 

Hi* 109-115 "C 

7t:^^lffi[(C 22 H,oFN30 • HCi • H 2 0 tit) 

ff-*te(K) C: 62.03 H: 7.81 N: 9.86 

$ftllffi(%) C: 62.30 H: 8.10 N: 9.94 

mmm z 3 
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2-X j-JU-4- 7 x ?^;U-6-(5-t:'^ U V J ^yjjlj^isp g 'J $ 

128-130 °C 
7uH^lff1il(C2 3 H33N 3 0 • HC1 -l/2Hi0tLT) 

W-JHff(X) C: 66.89 H: 8.54 N: 10.17 

nmmW C: 66. 83 H: 8. 35 N: 10. 17 
H*!0J 3 4 

2. 5-^ y f-;i/-4-(4-7 Jit g 7 xi^)-s-(4- bf ^ 'J g 7 7' h •> 

) e»j s 

M& 154-157 *C 

5r;^##fte(C 21 H 21 FN30 • HC1 tit) 

ff-*f6O0 C: 64.03 H: 7.42 N: 10.67 

^fflJffiCX) C: 63.86 H: 7.30 N: 10.61 

mmm 3 5 

4-(4- 7 Jl t p 7 x ^;U)-5-y ?• ;U-6-(4-h'^ iJ^;7^->) b* 

u § ; jy&m& 

146-149 'C 

7G*£flrtt(C..Ha,FN,0 • HC1 irbt) 

IfftfiSa) C: 63.23 H: 7. 16 N: 11.06 

51 fl! ft OK) C: 63.01 H: 7. 10 N: 11.08 

mmm 3 6 

2-^ 7-/1,-4-7 x ~ ;l/-6-(4- b*«*< 'J ^;7' h » ■> )-l. 3. 5- h 'J 
It* 177-178 °C 
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5 0 

7U^$H/fffi(C 19 H 2< N40 • HC1 tit) 

ff-3rifia) C: 62.88 H: 7.50 N: 15.44 
C: 62.55 H: 7.68 N: 15.28 

mmm 3 7 

2-JJ-)l-4-7 i£H±^ ' ; >:? y 7 p 3, 5- h U T 

®i& 175-178 *C 

7t^^^i[(C,,H 2 4N40 • HC1 t U) 

tt-»^(5K) C: 61.97 H: 7.22 N: 16.06 
UMa) C: 61.87 H: 7.41 N: 16.14 

mmm z z 

2-(4 - ^ o o 7 x ^;lQ-4-^ f - ;U-6-(3- 'J y > :/ a •>)-!. 
3.5-MTS?> 7H>S!I 
jBfe.S 125-128 'C 

TC^tJfttCC.HnCl^O • C4H4O4 • l/4H.0t IT) 
C: 56.53 H: 5.93 N: 11.99 
16(30 C: 56.22 H: 6.07 N: 12.01 

mmm 3 9 

2-J. f-fr-j- 7 x r.;U-6-[3-(4- 7 x - b'^ 'J >> y ) ^D^t 
^]-1.3.5-h 'J 7^>S»S 
M.& 159-163 *C 

5c*»*r*(C.4H,.N40- HC1 • 1/2H.0 tLT) 
ttfcfcOK) C: 66.58 H: 6.75 N: 12.94 
£ffltt(X) C: 66.56 H: 7.15 N: 13.30 
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5 1 

mmm4 o 

2-j. f .; l/ -4-( 2 -f- 7^;l/)-6-(4- tf^ 'J 'J J 7' h * ) g 'J ^ > 
It* 174— 175 'C 

jtmfrffimttuHnUzO • hci tit) 

fUTilC*) C: 69.97 H: 7.34 N: 10.20 
mrnmW) C: 69.80 H: 7.20 N: 10.21 

#^#J 9 

4-C4- x.i)-2-y 5 L ^-6-(2-b > ^< 'J-;;i^-» hf 

it* 198-199 °C 

jtmo-mw (c,,H 8i FN,o • hci tit) 

C: 61.45 H: 6.59 N: 11.94 
Hflftt(X) C: 61.23 H: 6.78 N: 11.74 
##0J 1 0 

4-(4- 7iltD7 xr.;l/)-2-y f-;U-6-(3-tf^ 'J^yn^^-» 

195.5-197 *C 
7C^#tffi[ (Ci 9H24FN3O • HCI tit) 
tf-JHft(X) C: 62.37 H: 6.89 N: 11.48 
^Ita) C: 62.00 H: 7.03 N: 11.13 
1 1 
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2-C4- 7 1ltD7 x^^H-yf;k6-(2-hX 'J^xht^) fcf 

'j § 

lfcj& 216-218 °C 

7C*^*flft CC, 8 H 22 FN 3 0 • HC1 t It) 

C: 61.45 H: 6.56 N: 11.94 
mmmd%) C: 61.10 H: 6.78 N: 11.63 
##0J 1 2 

2-C4- 7 )l*a 7 x r.;t/)-4-y f ;i/-6-(3-bT^ 'J ^ y 7° o tf± ->) 

St* 205-206.5 *C 

7G*0frtt (Ci a Ht«FN.0-HCl tit) 

fHH*(X) C: 62.37 H: 6.89 N: 11.48 

$Mtt(X) C: 62.01 H: 6.99 N: 11.47 
#%0J 1 3 

2-C4 - ^ n n 7 x - Jl )-4- * f ;U -6-(3- bf ^ UJ^_^_gjj^_>Q g 
'J S ^>£%£ 
».£ 212-214 'C 

5c*»«ftt(C,,H,4ClN,0 • HC1 tit) 

fHttt(X) C: 59.69 H: 6.59 N: 10.99 

Hit (3!) C: 59.23 H: 6.53 N: 10.80 
##0>J 1 4 

4- (4- 7 Jit p 7 x^;i/)-2-y f-;u-6-[2-(4- 7x^;^^'j 



184-186 'C 
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7G*##fffi (C 2 4H 28 FN 3 0 • HC1 t IT) 

W-JUftCX) C: 67.36 H: 6.36 N: 9.82 

nm*Lt%) C: 67.10 H: 6.73 N: 9.78 
###J 1 5 

4-C4- W£2 x-;iQ-2-y f-^-6-[3-(4- 7 x - ;b h'^ 'J 
Sk*, 169-171 °C 

itmfrffim (C 25 H 28 FN 3 0 • HCl tit) 
W-JHttOK) C: 68.09 H: 6.40 N: 9.53 
^Mtta) C: 67.80 H: 6.60 N: 9.31 

m^m i 6 

2- (4- 7 J±jt o 7 x -;l/)-4-y f-;l-6-[2-(4- 7x-;lhXij ^ 
y ) x h*i/] h" 'J $ 
St* 211-212 'C 

JtmftVT®. (C 2 <H 2( FN,0 • HCl ill) 

C: 67.36 H: 6.36 N: 9.82 

mmmw) c- 67.01 h= 6.49 n: 9.61 
1 7 

2-(4- 7 ;Mjg 7 x -;b)-4-y ^;l/-6-[3-(4- 7 x _;U fc'^ ij *J 

j) 7*0 eu ; 

M£ 195-198 *C 

TL^frffitii (C 2 sH 2 «FN 3 0 • HCl tit) 
«■**«) C: 67.94 H: 6.61 N: 9.51 
^aWttCX) C: 67.82 H: 6.50 N: 9.49 
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5 4 

#^#J 1 8 

2-(4- ? n p 7 x - ;U)-4- j f_ ^-6- [2-(4- 7 x - ;U g_^< U ^ 7 ) 

Hfc* 208.5-210 "C 
5c*a*r*(C,4H«.ClN.O- HC1 fcLT) 

W-JHt(X) C: 64.86 H: 6.12 N: 9.46 

fgjHttCX) C: 64.62 H: 6.10 N: 9.42 
1 9 

2-(4-7^tQ7 x^.;l/)-4-[3-[4-(4- 7iUQ7^^H,2,3, 
6-rhnFa fc* 'J S?>-l->f ;U] ^nt^->)-6-y f ;U hf U 

m& 197.5-199.5 *C 
7E*#*r*(C,,H,.F,NiO ■ HC1 fcLT) 

Jf-JtttCX) C: 65.57 H: 5.72 N: 9.18 

H^ttCX) C: 65.30 H: 5. 68 N: 9. 12 
##0>J 2 0 

2- (4- 7 d 7 x ^.;u)-4-y f ;u-6-[3-(4- 7 x 1. 2, 3, 6- 
fF7kFab , 'J^-l-^i') yo»^^) eU_LJ£_>aa^ 
K£ 197-199 *C 

5c*#«rffi[ (C 28 H 2 .FN,0 • HCl fcLT) 

ff-JMKX) C: 68.25 H: 6.19 N: 9.55 

HMttCX) C: 68. 08 H: 6.24 N: 9.31 
#%#J 2 1 

2-(4- 7 Jit a 7 x ;t/)-4-[3-[4-C4- 7)^d7i-^) h'^ 'J 
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'J J ] 7*p <H± z/]-6-/ ? )l if 'J $ >J 

186-187 °C 
7G^#fffll(C 25 H 27 F 2 N 3 0 • HC1 tbt) 

ff-JHKCX) C: 65.28 H: 6. 14 N: 9. 14 

^flflfia) C: 64.90 H: 6. 23 N: 8. 90 
#%0J 2 2 

2-C4- 7;l/ta7 x^;b)-4-^f ;k6-[3-[4-(h' 'J ^ >-4- >T ;tQ 

e^u s;y ] 7 p ^>%%% 

ilk* 186-187 °C 

TtmftVtm (C 2 4H 2 ,FN40 • HC1 t IT) 

ItWHa) C: 65.08 H: 6.37 N: 12.65 

£flfft(%) C: 64.80 H: 6.46 N: 12.35 
###J 2 3 

4-(4- 7^ta; x~;l/)-2-^ f- ;P-6-[3-(4- 7 ±-)lif<7 'J 
l!* 158-159 *C 

7cm##fii (C 24 H 27 FN 4 0 • C4H 4 04<t LT) 
ttJHtt(X) C: 64.36 H: 5.98 N: 10.72 
^flOftCX) C: 64.02 H: 5.93 N: 10.60 
2 4 

2-(4- 7/^tD7 x r.;u)-4-y f-;U-6-[3-(4- 7i-;lb^7^ 
It* 174-175 "C 

7E^##fiI (C 2 4H 2 7FN 4 0 • C4H4O4 i LT) 
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W-Jftt(X) C: 64.36 H: 5.98 N: 10.72 
mmma) C: 64.62 H: 6.01 N: 10.79 
##0J 2 5 

2-(4- h KgJP i/y x-;U)-4-y ^;U-6-(3-h'^ 'J *J J zfn#*f- 

13mlt$£«DMF 1.5ml K 60H 7R*fl;-J- h U 

^A(NaH) 258mg £SPX./io ££THI#T\ d K 3- h* ^ 'J 

^y-l-^n^V-^ 461mg^jD^T10^F^8l^ t/co 

##fJ8T#/:2-(4-Oi?;lt*^7i-;l/)-4-^aD-6- 
y f 'J S >lg£j!lllX.TgfiT*48l$|I8fli# U:, £t£$£*7j< 

757^ - (9 3-y;U C-200/g ?DDtW^) T'fcfi 

u «*fett««i.08g*»fco ;n^i^;-;n:^^u 

^Jn^TpH 5fc L/c^, XtfUfc. i:i - x * « JP * TlSfi 

H B B i LT572mg if: 0 248-249 *C 

Tcf^lfrffl (C,,H 25 N,0 2 • HC1 tbX) 

«•**(*) C: 62.71 H: 7.20 N: 11.55 

HflOftCK) C: 62.36 H: 7.22 N: 11.76 

2 6 



WO 96/07641 PCT/JP95/01792 
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4- (4- b Fnj -> 7 x -;l)-2-/ ^;U-6-(2-b'^< 'J-^yxF^-/) 
M.& 301 °C 

7G*##f*& (Ci.H^N.O, • HC1 <t It) 

ttJHttft) C: 61.80 H: 6.91 N: 12.01 

&iJHtt(X) C: 61.50 H: 6.83 N: 11.87 
###J 2 7 

4- (4- b K n.4 5 - 7 x ^;[/)-2-y f-;i/-6-C3- 'J ^ y 7* n 
Ifcj& 234-235 'C 

5£*£#rtf (CmH«,NiO« ■ HC1 HT) 

ff-JHt(X) C: 62.71 H: 7.20 N: 11.55 

HflWttCX) C: 62.45 H: 7.24 N: 11.51 
#%0J 2 8 

4-(4- h Kd4_^_7 x -;b)-2-y ?• ;t/-6-[2-(4- 7i-ilhXiJ ^ 
7 ) x h * •>] b* 'J $ ^ 
lift A 185 °C 

5£*#*rtt (C«4Hi,N,0, • HC1 t L/T) 

frEttCX) C: 67.67 H: 6.63 N: 9.86 

HffilHita) C: 67.30 H: 6.58 N: 9.72 
#%0>J 2 9 

2-(4- b Ko_^2_7 xr.;|/)-4-y f-;t/-6-[3-(4- 7 x - ;u bj^ 'J 'J 



Jg.& 229-230.5 'C 
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TtmfrVrtiL (C 2S H 2 .N 3 0 2 • HC1 tit) 

C: 68.25 H: 6.87 N: 9.55 

mmma) c= 67.91 h= 7.01 n : 9.64 
3 0 

4-(4- b K£t£7 x>;b)-2-yf;P-6-[3-(4 - 7x-ik^7^ 
IK£ 210 *C 

jcf^f/fte (C 2 4H 2 .N,0 2 • C^O.t It) 

ffJUKX) C: 64.60 H: 6.20 N: 10.76 

HzRiJffia) C: 64.20 H: 6.47 N: 10.36 
#^#J 3 1 

2- (4- t F a t •> 7 x ^-;l/)-4-y f- ;l/-6-[3-[4- 7 i-Jl^^7 'J 
J) ^o^^l eU ? ^>j*8t£ 
IH.£ 253-254 *C 

jn^^ffli (C 24 H 2 .N40 2 • HC1 b It) 

ft*ffi(X) C: 65.37 H: 6.63 N: 12.71 

mmmi%) C: 64.98 H: 6.73 N: 12.33 
##« 3 2 

4-(4- 7^ta 7 x^^)-2-yf^-6-[2-N-(2-y ^->7x-^ 

M.£ 193.0-194.5 *C 
7C^^t/fiS(C 2 4H 2 7FN4 0 2 • HC1 tLt) 

C: 62.81 H: 6.15 N: 12.21 
HiWtta) C: 62.68 H: 6.18 N: 12.34 
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#*« 3 3 

4-(4- 7AtP7x-;b)-2-yf;k6-[2-(4-7x-ilh^7^ 
) x h*i/] b-'J ^ i?y&m& 

201-204 e C 
TCP^flrfiSCC^H^F^O • HC1 tit) 

9f-*tt(K) C: 64.40 H: 6.11 N: 13.06 

mmW(%) C: 64.21 H: 6. 10 N: 13.26 

mmm 1 

Sttfl 1 CD*||Bjfc£$ lag 

ttft^M^A 9mg 

£*fffl7j< £* 

mmm 2 

£Jftfl2 0*atlIfl:*ft lmg 

^ K $ tt 48mg 

'J h 'J A 1.25mg 

'J >®-7X^-f h «J O A 0. 18mg 

£*fffl7k mm 

&%\m 3 

J^Tco^^li^oT, 1 ml©£#f#J£3t£tC = k f)ii!T'^„ 
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HI«ij 4 ©*S£BJJ<fc£to 1 mg 

V Jl tf ? h 48mg 

<y i? )IT - 20mg 

>J >®-7jc^f- h U A 2. 5mg 

•J >»-7jc*f- h U O A 0.36mg 

£#ffl7K It 
SMM 4 

HTCMI'^.T, tSCiO 120mg©tt3W*W«T*S. 

mmm2<D*&vi<t4tto 3mg 

?L*S 58mg 

^^DJ^fV^V 30mg 
& & -fc ;U o - * 20mg 

t FD + ^^Df/l/t/I^D-x 7 mg 
XfT'J >Svy^i/^A 2mg 
§*&0>J 1 

®±Xi feffi^fciI%ttttg»8»B<I?E(Delayed Neuronal Damage, 
fcttBKJ: D»B c©s*8:££(i, in vivo Tfcfftfft® o 

ffli>bnrfco> cn^©K«T««iiiiifflte»5EJip«iiff 

24 129-133(1992). Neurology 1987. 37 1281-1287) 0 
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#H60-80g©igt££l>* X I £^ y h /OU t"^ -JVi- h U ^ ^35mg 
/kg i.p.TJffB^LTWftKS^U P$£J*r£3J&8 SI© 

M©Plfll»aiilRH!S(r«k*-attKd£j|ii*ft»Lfctt, Bitife* 
fTo/: fl 7 HfcKK*J*fti U l^lfc, »«**^t-r«IBfr«' 
f^SU 0.05*>? h (cresyl vi olet) K ck 6 - 

y XMNissle)3fefe£fT ofcfc, CA-1 ^ 

?sjs CA-i m«ic*j(t^»^ftafla«^o*!i^s* 

0 0 - 10% If # (fcffjEft) 

1 1 0 - 2 5 96 REiF 

2 2 5 - 5 0 % If 

3 5 0 - 7 5 % 

4 7 5 - 1 0 0 % 

ttftXttl*. £aA«*K*l¥U 5£n<DdEjfiLft??*tft£:#(;: 
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50mg/kg i.p. 




4.00 (5) 


WbM 1 (D{t&® 


0.60 (5) " 


mm 2 <D{b&® 


0.80 (5) ** 




0.60 (5) 




0.60 (5) •* 




0.60 C5) " 




0.80 (5) 




0.60 (5) " 


mm i o<D<t&fo 


0.60 (5) 



**: p<0.01 (^/l/3?V>0U*8© 
*1 :30mg/kg. i.p. m 

( ) miimmzTFt* 
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yy bZPH^tz^XmmmMm (Middle Cerebral Artery Occlu- 
sion, j^tmcao^b&i-) ^x^dfrit zm&mnuftm 

bntl^ (JTw#*I£&/n > Yzfy 9 91-97. 1990^ T >f :> - h* 
£ & 7 - 8 ill&O S D&itte? y I* ££S*** $ > 120-150mg/kg 

«*0n»T^-fsH-7lSi:i OE^SS -^BrL, SJIN1€£ 

9 2nnHTftffttK0ti-eft8l*:. * ft S St lifcfeTfc £ 
UT^*ffl«-eiiB*ft K^fe3iic£&£ft £2.3. 5-£<fc 
h 'J 7x-;b-r h57'J OA (TTC)0£S*tS*8ifc(2X)*"C37 , C, 
SoaHjfefebfc. »^TW«BrR«Ifr©afX*»^b, IMIS 
<t£JB^TMiSK*aiJ£Lfco lir K ««5 ffl SB J: t) 6 mug 48® ItrlSBr . 

bps, &&f*© u*A'?©Mffi*©i&a«jff£iE*ic 
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/c©^^i^i:S4l/:o *&Hfl:*tt(2. 0.125mg/kg 

s*ifc0>J 3 

NMD AI3%ggffilfl]ftffi 
■e* XdN-y f-^-D-T*^;^- h (NMDA) 200mg/kg£J3tJ!£ 1*3 

##0J1 0©ffc£«K #^0>J 1 2 ©fc£tt£ffil,^ 
©30^BiI(clgli$^^4 t/co *©&£, *36 9!fl;£tt20ng/kgli. 
NMDAT'^iia L /c l> tl A, ^ «i $tj Utt^-*fc 0 C ©*fr J&Bjjft^ 
tttt, MMDA**(*lcf|5«Ltt^t>Ofc#i6n*. 

if US 7 KSlc:SD > B*xxi;^-tt) £Bl^fc 0 7 

St&TliAU iaiBO«ft«{kll!BIO»7tfcfe©*, 1H6E 
tlt^Cftbfc, &4gftii> KKrtS4^5ml/kg. Starts 
4#10ml/kgt b/co S4Ili> ^IBttl*©**** Wtmo%& 
VlOO%tf$ZtiZftmtt£Z£?tz®%.Ltio tits 

ttftHtti: LT^ififiW U HJfcfll 2 , Hffift 3 , Hffiffl 4 , 

^si^j i 6 , miai i 8 > mmm 2 1 , 1 0 ®<tit®£mm 
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ftS4U ft^BJ:*) 7 BIB«HJEt:cD«r*|RCJf-ttffitt*ttK 

£Jfi0J 1 ©ffc£fcl©LD,oti, ttttrta4*<65.8Bg/kg. 
^22.8mg/ / kgTfeo7 , i 0 

fcffi^o «oT, *»ip|{fc£tttt. KilL*l**ftittlB£&tfStttt 

* • ttttM® J: -5tttSttffifi!) ©5B£^jq>ML, 
31 1 LttlTii, 
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PCT/JP95/01792 



it * cd m 



1 . &<D-®&> C I 3 



R 2^Z^E-a-n; 



[I] 



.R3 



r -5WjiiLflfit*f&*«io 

£ bic, -;l>Xi*3?5;»Ett*aSI±, t Kd + ->, 

r;l^-;i/, 7;i/3*-->, adt;^;^^^^ t ;u * ;u f- * 
->?D7i^;K is 9 o7il + A7At^, i/?o7;^A't + ^ 
t ;u * ;i/ x * * - ;u „ 7^77*^^ t ;u # y >r ;K r * y , * 

J 7 A/%- Jl7 i 7> 2> T ;l * ^ T S y , * A* # * i/ > T )l zi * i/ i] 
ttofc 1 ~3ffl©iBft£Kck*?*fc£ttT^T$>«k^o 

r 2 tK^, t;u*;u. r;Hr.=.;i/ % i/?D7;^ik s/ ? a 
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i/ , r JlJrJi?-*, r i j „ t;7;^;i/7; a T ;u * ;u T S 
/n n y > , t ;l> + ;U £. T ;u 3 * b a s & a> £ il £ n -5 !U - 
R 3 , R * (il^-X(i^4^T, 7jc^^b< I* it& 2 ft TI^Tfe 

t ;u * )i t s y , a& <* nt i*t *> ck ^ t - jvr c; tr >j y jifr z> 

Ali> 2 -ioot^* 1/ >^Sfo ^i^7;^i/>ii > 

£S © ft it (C T , T ^ 3 * > bFD + ->S[/t + V^b4^ 
llfrbStR^ftSllJ-Xligtto*: 1 ~ 2 11S -oTggl 

Eli, OXIiSSr^-To 

W(i, 0. S. Xli (CH 2 ) a (Jt*, CH 2 !i7;l + 

^Ci^TSi^nt^TU^o n li 1 Xl± 2 ^^-To ) ^If 0 

X, Y. Zli, ^-Xlil/ioTCH, CR (Rli7;i/ + ;^i 
To ) XliN^^fo {fit, X. Y, Z^PI^{r^^©^^(il^ < o 
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2. R 1 ^^ay>f»7x-^Tfe^ R 2 T ;U + fl> X it " o 

t;u*/ut*!k -nr 3 r 4 *<3Uijfc^f- a ij§^ t btifi^ 

li©^^^^4~8lOS^7;yt'$.f), A#j&*tt 3 ~ 6 © 
tfZ#NT\ Y^CHf b< liXliZ^NT'XSC/Y^CHT'feS 

3. N R 3 R 4 *<^iii>;T*50, A#«*tt 4 ~ 6 ©T;U* U 
>T£0> E^OT£>0> W#HitS£T&*K XStfZA<NTY*< 
CHf KliZA<NTXat;Yi<CHTftSi*5lEll0Bif 

if ttesio 

4 . *ra&J5&##4-(4- 7AtD7 x-;U)-2-y ^;U-6-(4-br^ »J S> 

;7'h + ^) ij 5 5^ >, 4-(4- 7^tD7 x -;i/)-2-y ?-;u-6-( 
^>"<>f + f ■; * y 4-U- 7 a 7 x - 
;iO-2-y f-;i/-6-(6-e^< >J f J J 4- 
(4- 7 n 7 x-;u)-2-y f-;u-6-(i-^ ^;u-4-hf^ 'J V J 7* h 

+ h' U $ ^ 2-(4- x -;U)-4-^ f-;U-6-(4- 

>J y 7* h * ^ ) f'J 4-(4 - 7 ft Jr d 7 x - ft )-2- * ^ ft 

-6-(3-f^U ^/7 , o^+-7) t*'J ^>RC54-(4-7;U^o7x- 

;t/)-2-> f-;u-6-(5-tf^ u ^M>f ;t.t + '» try yyfrt>&z> 
IS*^ 1 ~3Ett<z>fijlLtfME*teft*i|. 
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5. m#m 1 - 4 Ett©^^ L < tt*©& % X (**©&& ?0 ^ 
«WttJft»£?SffjiL*NE*1fcftffiflMtt. 

7 . CM KfcHT, NR 1 R 4 #4-8 I0?Stt7 $ y T' 

A#K3fa4~10©7;U*U>Tfc£W;fc® l 12 ifc © -ft: £ *&l 0 

«k<. c©3ittT 5 j ISg&ilt + r;i/3 + i/ % tK 

if >J ^;t/XliT «j -;b£WLT^T t> J: < „ c © tf 'J y I* r 
-/Hi, hFo^^, A D y^ 7i^;k ad7;^;k t K n 

Jitf-is, r Ji^fji^t, i/ 9 d y ;u * ;u „ i/^D7;^;i/7;^ 
/K oTi^/it^, r /u*/u x /b * r. /k x;i/7 7 t^K 
t ;u * y -< ^ , 7; a *;7;^^7;y, ^r;^;i/7;;, 

^StR^ttSE-Xligtto/c l ~3iB©S aniens jft^nt 

8. -*« cn k*>^t> r« #\ ai*ii«-r*iR^©jHr^5- 

<. E#OT*S&*lRlE«<Dft*tt:£l,<li*©au xii-e© 
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y;i/*;K ^oy;u*;K t Kn + ^T^^/K + 

?D?;^;k ^^D7;^^7;^)k ^?D7;^Ji/t + ^, 
y ;u * ;i/ x ji * - ;u > x;^?^^^ 7;^y^;k 7; A 
;7i^^7iA ^7;^;b7i7, # ;i/ tf* * •> . 7;in + ->* 

9. (I) Kfc^T. R 1 j^l^llStSE^Oft^S- 

tJpo, k Ko*->, y;u*;K ad7^ + ;k k Kn* 

i/TJllrfr^ 77/^/K y;i^-;K y;U3*-> % ^o7;^A 

* + •> „ t ;l/ * ;i/ f - it . '> ^ o7il + /K s/ ? n y ;u * ;i y ;b * ;l/ 
i/?D7;^/it + ^> y ;u * ;u x ;u * - ;u „ x;u 7 €^k y 
;u#/-r;u. y^y. ^y7;^^7; a ! J7 ;u*;i<y 1 j „ * 

7Jt/3 + ^*;i^-;k i/7;scf-hD*>^;3Pfr 

i>tu<, R 2 #y;u*;K y;Hr-;i^ ^?D7;^;k f ? 
d7;i + ^7;^;k tFD + -/7;^;K ^dt**a, y ;u a 

* -> % y ;u * >i 1- it > y ^ J , * y y ;u * ;u y s j , ^ y ;u * ;u y 
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1 0. -«!^ (I) IC:fcV>T, R' 9«ttA-*-&JK?(Z>ft*<5 

o y > , t )i 4- ;i/ „ adt;^/!/, h Fn + -/7;^;K T 5 ;u + 
;K TJl>r~J\,^ TJlZJ^ri/, AD7i^;ltt^, 7 * )\, T it , 
is 9 aT JlJrJl^ is 9 a T Jl * )17 )U * )l ^ is y* a T Jl< * Jl t * is ^ 
7 Jl*JlsX)l*z.)\, y 7*4 Jl>, 7 )\,* J >( )\,, 7; A * 

J 7 Jl * ;U T S J „ ^7/l/ + ^7; * ^ # + , T ;U 3 * 5/ * 

1 ^3fl©*H*CJ:*)iBJfc£ftT^T& € J: <, N R 3 R 4 
^h^7^;t*^ :obX7^;ii|jsnxii7;^;k r ;u 

:©b , 'J^;l/Xli7'J-;Hih Ka*i/, nny>, y ;U * ;u N >s 
D 7At;K kFn + i/7/l/ + ;K 77;^;^ y;u^r-;U. T ;u 

?D7;i + ;b7J^;K f ? o r ;u * ^ * ^ is > 7;l + ;l/^;^- 
;K x ;i/ 7 t * -f ;i/ , t ;u # y >r ;u N 7; a t;7^ + ;i7; a 
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i? 7 Jl 3r JlT I y, * ;U * >y s T Jl a * •> * Jl ~ JU . is T J 7k 

i i . C I a ] 



R'\ R 1 2 > R'\ R 1 \ A'nW'xE'nX'sY'n Z 1 

li, -en^'nis^^ i ifiiscDR 1 . r* , r 3 , r 4 , a, w, e, 

X, Y> Z tlU&o 
(it. ft© (a) ~ (c) ©{t£$l£lfc<o 

(a) A 1 2X1* 3 ©T;U*l/ X' tY 1 #N 
T*tK Z 1 ^CHf KliX 1 tZ 1 ^NtY 1 #CHT*tK 
W 1 #m&£T&0, E 1 A<Ot*t), R"^bFn + -A T ;t/ 3 

(b) A 1 #ft*tt2T*»K X 1 tY 1 A<NT*0, Z 1 # C H 
T$>0. W 1 #-(CH«)«-Tfc (3. E' ^OTife^ R"^7x-;U 
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( c ) A 1 ##c3ltfc 2 © T Jl * 1/ y V tb 0 . Gl^f'J i i?>T* 
1 2. X 1 . Y 1 N Z 1 Ol^n^-o^NT\ ftfeCD-o^C Hf 

l < lie RT&zffixm i i ^©rt^^b < <**©£, xii-e 

©&&ft^o 

13. X 1 , Y 1 . Z 1 O-T^T^NT^SIf^^ 1 lf2f&©tt£ 

14. S,X!i (CH 8 ). TfcSlf^i 1 1 I£«c©{b 

i 5. e 1 ftST&zmxmi i mwio<t£®%L < ttzvm, x 

1 6. A 1 #&*&5-l O07;^l/>T<fe5H*ll lfeifc© 

i 7. nr ,3 r "ftmm&^y-nm+t Lxmrnm* n@©*£# 

*M~8 A03lttT $ y-Cfc*K A' *<R^3»4-1 0©7;U*U 
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